ABSTRACT: Ractopamine hydrochloride (RAC) has consistently led to an advantage in carcass cutting yields of finishing pigs and remains a common feed additive in US finishing pig diets. Less is known about the effect of RAC on further processing characteristics. Some researchers have reported advantages in ultimate pH of the LM in pigs fed RAC. If a greater ultimate pH was also observed in hams, the increased pH could affect further processing characteristics and lead to better protein interaction and improved textural properties. The objective of this experiment was to determine if RAC-fed pigs yielded hams with a greater ultimate pH, and if so, whether or not that advantage improves textural properties and water retention of further processed hams. Two hundred hams from barrows and gilts fed RAC or control diets were selected based on HCW. Hams were fabricated into 5 separate pieces to determine cutting yields, and 6 muscles were evaluated for ultimate pH. Hams were processed to make cured and smoked hams. Ractopamine increased cutting yields of the whole ham (P < 0.0001), inside (P < 0.01), outside (P < 0.01), and knuckle (P < 0.01) when expressed as a percentage of chilled side weight. Ultimate pH of the rectus femoris, vastus lateralis, and semitendinosus were all 0.06 pH units greater (P < 0.05), the biceps femoris was 0.04 pH units greater (P = 0.02), and the semimembranosus and adductor muscles were 0.03 pH units greater in pigs fed 7.4 mg/kg of RAC when compared with control pigs. Cured hams from RAC-fed pigs were heavier at all stages of production. No differences were detected in binding strengths (P = 0.88) or protein fat-free values (P = 0.13) between RAC (9.06 kg and 20.37) and control hams (9.01 kg and 20.13). Ractopamine increased cutting yields, total weight of cured hams, and ultimate muscle pH. Ractopamine can be fed to pigs to achieve the desired growth characteristic advantages and cutting yields without affecting further processed ham characteristics.
INTRODUCTION
Ractopamine hydrochloride (RAC) has been a popular feed additive in diets of finishing pigs for several years. The benefits of RAC on a wide range of carcass characteristics are well documented. Advantages, some more definitive than others, have been reported in increased HCW (Rincker et al., 2009) , increased loin eye area , increased dressing percentage (Carr et al., 2005a) , increased carcass cut yields (Carr et al., 2005a) , and decreased fat thickness (MarchantForde et al., 2003) . Differences in ultimate pH of muscles from pigs fed RAC vs. pigs not fed RAC are less clear. To date, statistical increases (P ≤ 0.05) in ultimate pH of LM have been reported in only a few studies. Apple et al. (2008) reported an increase of ultimate pH in pigs fed 10 mg/kg of RAC, and Rincker et al. (2009) reported an increase when pigs were fed 5 mg/kg of RAC. Numerical increases in ultimate pH have been reported in other experiments. Fernández-Dueñas et al. (2008) reported an ultimate pH increase of 0.03 pH units in pigs fed 7.4 mg/kg for the last 28 d of finishing. Other studies have also reported a numerical increases in ultimate pH of muscles fed RAC when compared with controls (Carr et al., 2005a,b; Rincker et al., 2005) . What is unclear, however, is if this increase in ultimate pH will create advantages in processing characteristics of further processed hams made from RAC pigs vs. control pigs. Many experiments have been conducted to determine RAC effects on carcass characteristics, but few have looked at the differences of RAC vs. controls in further processed products. The objective of this experiment was 2-fold. The first hypothesis is that feeding RAC at 7.4 mg/kg for the last 27 d of finishing will lead to greater ultimate pH values in ham muscles of finisher pigs fed RAC vs. control diets. The second is to test if this increase in ultimate pH will create an advantage in water-holding capacity and textural properties of cured and smoked hams made from those raw materials.
MATERIALS AND METHODS
Experimental procedures during the live phase followed the guidelines stated in the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching (FASS, 1999) . Postmortem samples were obtained from a federally inspected slaughter facility.
Ham Selection
Two hundred hams were selected from 200 barrows and gilts from a commercial population of pigs with industry representative genetics that were fed either a control diet (0 mg/kg of RAC) or a diet containing 7.4 mg/kg of RAC (Paylean, Elanco Animal Health, a division of Eli Lilly and Co., Greenfield, IN) for the last 27 d of finishing (Table 1) . The control and RAC diets were formulated to meet or exceed NRC (1998) requirements for all nutrients on a percentage of diet or on a gram of intake per day basis. The 200 carcasses closest to the mean HCW for each sex × diet combination were selected. During slaughter, loin depth (10th rib), fat depth (10th rib), and calculated percent lean were recorded using a Fat-O-Meater system (Fat-O-Meater measurements, SFK Technology Fat-O-Meater, Herlev, Denmark). The 200 selected hams [North American Meat Processors (NAMP) #401] were identified and transported to the University of Illinois Meat Science Laboratory for further processing. The 200 hams were selected from the right side of the carcass and were utilized in 2 different experiments to determine the effects of RAC on further ham processing characteristics (Exp. 1), proximate composition (Exp. 2), and salt-soluble protein determination (Exp. 2). Each experiment utilized 100 hams in a 2 × 2 factorial arrangement of treatments in a complete randomized design.
Ham Fabrication and Quality Characteristics
An initial modified NAMP #401 ham weight was recorded (rectus abdominis was left attached). After weighing, hams were trimmed similar to a NAMP #402, but with a few modifications. Hams were skinned and the pectineus and rectus abdominis were removed. Hams were weighed again for a trimmed ham weight. The hams were then fabricated into 5 separate pieces: inside ham (NAMP #402F), outside ham (NAMP #402E), knuckle, shank portion (inner and outer), and light butt. The inside, outside, and knuckle were completely denuded. All 5 pieces were individually weighed, identified, and weights were doubled to account for both sides of the carcass (Breidenstein et al., 1964) . Breidenstein et al. (1964) reported that differences in weights between the left and right side of the carcass were less than 8%, and these investigators attributed the differences to experimental error and not carcass asymmetry. Doubled piece weights were used to calculate cutting yields. Identification of the inside, outside, and knuckle was maintained for further analysis. The light butt and shank portion were not used in the remainder of the experiment, so identity was not retained. An ultimate pH value was taken between 72 and 96 h postmortem (Exp. 1 at 72 h and Exp. 2 at 96 h postmortem) with a pH STAR probe (SFK Technologies, Peosta, IA) in the semimembranosus, adductor, semitendinosus, biceps femoris, rectus femoris, and vastus lateralis. Objective CIE L*, a*, b* (CIE, 1978) color scores were collected from the same muscles using a Minolta CR-300 utilizing a D65 light source, a 0° observer, and calibrated with a white tile (Minolta Camera Company, Osaka, Japan). Hams were then randomly separated into 2 balanced groups of 100 sets of ham pieces each. 
Exp. 1. Ham Further Processing
One hundred sets of inside, outside, and knuckles originating from the same whole ham were stuffed in nylon nets and weighed as a set for green weight of a NAMP #401G ham. Hams were injected with a multineedle injector using a Schroder Injector/Marinator, model N50 (Wolf-Tec Inc., Kingston, NY) with a cure solution to a target of 130% of original green weight. Cure was formulated to include 1.52% salt, 0.33% sodium tripoly/hexametaphosphate blend, 0.014% sodium nitrite, and 0.05% sodium erythorbate in the finished product. After injection, hams were immediately weighed again to determine percentage cure uptake and pump weight. Percent cure uptake was determined with the following equation:
pumped weight green weight green weight
After weighing, hams were allowed to equilibrate for approximately 48 h. After the equilibrium period, hams were removed from the nylon netting; macerated twice; placed in a plastic bag with the inside, outside, and knuckle originating from the same ham; and tumbled for 1.5 h. After tumbling, hams were stuffed and weighed to determine stuffed weight. Hams were oriented in the stuffing nets so that the outside portion of the ham was on the bottom, the inside portion of the ham was placed on top of the outside, and the knuckle was placed in front of both pieces. The knuckle was oriented in the front of the stuffing horn and therefore placed in the factory-clipped end of the netting. Hams were weighed and then cooked in an Alkar smokehouse (Lodi, WI) for 10 h to 65.5°C internal temperature. After cooking, hams were showered with cold water and immediately weighed to determine hot cooked weight. After weighing, hams were chilled for at least 24 h to 4°C and weighed again to determine final cook weight. Cook yield was determined with the following equation:
Binding Strength
A 2.54-cm steak was cut from the hams approximately 1/4 the distance of the hand clipped end of the ham (the end with the inside and outside portion of the ham) with a deli slicer. A standardized sample was prepared by cutting the sample 10 cm wide perpendicular to the seam of the inside and outside muscles of the ham steak. The steak was broken with constant force applied across the seam using a Texture Analyzer TA.HD Plus (Texture Technologies Corp., Scarsdale, NY/Stable Microsystems, Godalming, UK). Samples were broken with a 10-mm-diameter plunger at a speed of 3.33 mm/sec and a 3.81-cm platform gap. Reported values are kilograms of force required to break the seam.
Cured Ham Color
Three objective color score measurements were collected on a fresh cut surface of the further processed ham. Objective CIE L*, a*, b* color scores were collected using Minolta CR-300 utilizing a D65 light source, a 0° observer, calibrated with a white tile. Color scores were taken on 3 random locations across the cut surface of each ham. Reported values are averages of the 3 measurements.
Cholesterol
Cholesterol was determined on each cured ham using a cholesterol quantification kit from BioVision (BioVision Research Products, Mountain View, CA). Initially, 50-to 100-mg samples were homogenized for 2 min with a tissuelyzer II (Qiagen, Hilden, Germany) in a 0.1:1 ratio (wt/vol) of tissue to extraction buffer. Buffer consisted of 1% Triton X-100 in pure chloroform. Samples were centrifuged for 10 min at 15,000 × g at room temperature. After centrifugation the samples were allowed to air dry in a fume hood overnight to allow the chloroform to evaporate. Next, the samples were vacuum dried for 30 min. After drying, samples were rehydrated using premixed reagents from Bio Vision (BioVision Research Products). Samples were covered with foil, incubated at 37°C for 1 h, and read on a Synergy HT Multi-Mode Microplate Reader (Bio-Tek, Winooski, VT). Absorbance values of the samples were measured at 570 nm to determine milligrams per gram total cholesterol using a standard curve.
Exp. 2
The remaining 100 fresh hams (consisting of an inside, outside, and knuckle) were knife-cut into large chunks and homogenized for 3 revolutions in a commercial bowl chopper. After homogenization, 2 aliquot samples were collected for analysis of proximate composition and salt-soluble protein determination. The sample designated for proximate composition was further homogenized with a food processor, and a composite ham pH was collected using a pH STAR probe (SFK Technologies, Peosta, IA).
Salt-Soluble Proteins
Sarcoplasmic and myofibrillar proteins were extracted in an extraction buffer using a modified method described by Lan et al. (1993) . Extraction buffer was made by making a master mix of 0.01 M 2-[N-morpholino]ethanesulfonic acid (MES) diluted in ultrapure water. The master mix was then aliquoted into 4 beakers with increasing salt concentrations (sodium chloride). Concentrations were 0.5% (0.09 M), 1.5% (0.26 M), 2.5% (0.43 M), and 3.5% (0.6 M) salt by volume. One hundred milligrams of composite ham muscles were homogenized in 1.5-mL extraction buffer for 3 min using a tissuelyzer II (Qiagen, Hilden, Germany). The homogenate was centrifuged (1,500 × g) for 20 min at 4°C. The solublized fraction was considered to be salt-soluble proteins. The solubolized protein content of the supernatant was diluted 12.5× the original concentration and quantified using a BCA protein assay kit (Pierce Protein Research Products, Rockford, IL). Absorbance values of the samples were measured at 562 nm using a Synergy HT Multi-Mode Microplate Reader (Bio-Tek). Solubolized protein content of the supernatant was calculated from a second-order polynomial equation using a standard curve from the BCA protein assay kit (Pierce Protein Research Products) using premixed reagents. Salt-soluble protein quantities are reported as percentage of wet tissue weight and as a percentage of total protein.
Statistical Analysis
Data were analyzed with the Mixed procedure (SAS Inst. Inc., Cary, NC). The model included the fixed effects of treatment, sex, and their interaction. Individual hams served as the experimental unit. Ham was considered the experimental unit because the primary objective of the experiment was to evaluate further processed characteristics such as ham brine uptake and cooked ham yield where treatment (pumping) was applied to the individual ham rather than the pen of pigs. Homogeneity of variance was tested with the Levene's test or Brown and Forsythe in the case of non-normal data, using the GLM procedure of SAS by creating a 1-way ANOVA. Outliers were allowed to remain in the data set unless determined to be physiologically impossible. Pearson correlation coefficients were determined using the Corr procedure of SAS. A regression model using composite ham muscle pH as the independent variable was constructed using the Reg procedure in SAS utilizing the stepwise method to determine appropriate independent variables of the representative ham muscles to predict true ham ultimate pH. Salt soluble protein analysis was conducted as repeated measures with the repeated effect of salt concentration using the Mixed procedure of SAS.
Statistical analysis of further processed ham characteristics [green weight, pumped weight, stuffed weight, hot cooked weight, cooked weight, cooked yield, evaporative chill loss, percent fat, percent moisture, percent protein, and protein fat-free (PFF)] was conducted by using a general linear model with the fixed effects of sex, treatment, and their interactions. Percent pump uptake was included in the model as a covariate to account for variation from different uptakes.
RESULTS AND DISCUSSION

Growth Performance
Growth performance data are found in Table 2 . Animals receiving the RAC diets exhibited an increase (P < 0.001) in ADG from 0.86 to 1.01 kg/d when compared with those receiving the control diet. The G:F was improved (P < 0.001) from 0.31 to 0.38 when pigs received RAC. The growth performance results from this study are in agreement with the findings of Duttlinger et al. (2008) , Hinson et al. (2009), and Main et al. (2009) .
Carcass Characteristics
It is well documented that feeding RAC consistently increases HCW (Stites et al., 1991; Herr et al., 2001; See et al., 2005) and percent lean (Fernández-Dueñas et al., 2008; Rincker et al., 2009 ) when included in the diet of finisher pigs. Data from this experiment are in agreement with all of the previously listed experiments. Initial BW at the beginning of this experiment were 100.3 kg for the control pigs and 100.4 kg (P = 0.90) for the RAC-fed pigs. Ractopamine increased (P < 0.001) HCW by 4.73 kg and percent lean (P = 0.04) from 52.0% in controls to 52.5% in RAC-fed pigs (Table 3) . Loin depth was increased (P < 0.01) from 58.57 mm in control pigs to 61.06 mm in RAC-fed pigs. Pigs fed RAC tended (P = 0.10) to be leaner; control pigs had a 0.95 mm greater fat depth than RAC-fed pigs. Fernán-dez-Dueñas et al. (2008) reported similar results among heavier pigs fed for equal durations though the magnitude of the difference for fat depth was much less. This experiment further confirms historical data that RAC increases ham weights (Carr et al., 2005a) and ham pieces as a percentage of HCW (Crome et al., 1996) . Whole ham (P < 0.0001), trimmed ham (P < 0.0001), inside (P < 0.0001), outside (P < 0.0001), knuckle (P < 0.0001), shank meat (P < 0.0001), and light butt (P = 0.03) were all heavier in RAC-fed pigs when compared with control pigs regardless of sex (Table 3) . Whole ham (P < 0.01), trimmed ham (P < 0.01), inside ham (P < 0.0001), outside ham (P < 0.0001), knuckle (P < 0.0001), and shank meat (P = 0.05) were all increased as a percentage of HCW (Table 3) . In an experiment feeding barrows and gilts to ending BW of 107 and 125 kg, RAC inclusion at 10 and 20 mg/kg induced a linear increased response in the trimmed ham weight, boneless ham weight, inside, outside, and knuckle weights regardless of sex (Crome et al., 1996) . Stites et al. (1991) also reported a linear increase in whole ham and trimmed ham weights when RAC was included in the diet at 5, 10, or 20 mg/kg. This advantage persisted in trimmed ham weights with an advantage of 0.49 kg in hams from pigs fed 5 mg/kg of RAC when compared with pigs not fed RAC (Stites et al., 1991) . Fresh ham composition is reported in Table 3 . Inclusion of RAC at 7.4 mg/kg reduced (P < 0.01) percent fat and increased (P < 0.001) protein when compared with composition of control hams. In a historical experiment where barrows were fed 20 mg/kg, RAC increased protein 1.2 percentage units and reduced fat 2.8 percentage units (Yen et al., 1990) . Lean composition of hams has also been reported among barrows and gilts fed 10 mg/kg of RAC and controls. Aalhus et al. (1990) reported an increase of 0.38 kg of lean tissue in pigs fed RAC when compared with controls.
Ham Ultimate pH
A recent meta-analysis concluded RAC inclusion in the diet of finishing pigs does not affect ultimate pH of the LM (Apple et al., 2007) . Even so, 6 of the 7 experiments evaluated reported at least a numeric increase in ultimate pH when 10 mg/kg of RAC was included in the diet. The current experiment showed a statistical increase (P < 0.05) of ultimate pH in 4 of the 6 muscles evaluated and a numerical increase (P > 0.05) in the other 2 (Table 4) . The rectus femoris, vastus lateralis, and semitendinosus were all 0.06 pH units greater (P < 0.05) in pigs fed 7.4 mg/kg of RAC when compared with control pigs (Table 4 ). The biceps femoris was 0.04 pH units more (P = 0.02) in pigs fed 7.4 mg/kg of RAC when compared with control pigs (Table 4) . Although not significant (P > 0.05), the semimembranosus and adductor muscles were 0.03 pH units greater in 7.4 mg/ kg of RAC pigs when compared with control pigs. Unexplainably, there was interaction between adductor pH and sex. Control barrows had the greatest adductor pH (5.91) and the control gilts had the least adductor pH (5.80; data not shown in tabular form). Composited ham pH was not significantly (P = 0.14) different, but pigs fed 7.4 mg/kg had a composited ham pH that was 0.04 pH units more than control pigs (Table 4) . Least squares means of 100 composited hams consisting of the inside, outside, and knuckle of the same pig.
The phenomenon of increased ultimate pH values of RAC-fed pigs is not unique to this experiment. Several researchers have reported greater pH values of the LM from RAC-fed pigs (Stites et al., 1994; Stoller et al., 2003; Carr et al., 2005b) and semimembranosus (Fernández-Dueñas et al., 2008) . Other β-agonists have led to greater ultimate pH values of finishing pigs. Warriss et al. (1990) reported a 0.04-pH unit increase (P < 0.01) in the LM, 0.05-pH unit increase (P < 0.05) in the semimembranosus, and 0.17-pH unit increase (P < 0.001) in the adductor of gilts fed 3 mg/kg of salbutamol. Beta-agonists are believed to increase metabolic levels of cAMP (Mersmann, 1998) . It is speculated that glycolysis is activated by stimulating cAMP, causing a depletion in muscle glycogen before slaughter. If glycogen quantity is reduced before slaughter, less pyruvate is available to be converted to lactic acid, and this provides a potential explanation for the greater ultimate pH values observed in various ham muscles of RAC-fed pigs.
Pearson correlation coefficients are shown in Table 5 . The biceps femoris ultimate pH had the largest correlation (r = 0.79) of any muscle with composite ham pH and therefore provides the single most representative pH of composite ham pH. This is probably attributed to the biceps composing the largest portion of the composite ham. Little additional information is provided when the remaining muscle pH values are available. When a stepwise regression equation was developed, 79% of the variation in composite ham pH was accounted for using the following equation: 1.2389 + 0.2575(adductor) + 0.154(semitendinosus) + 0.1635(rectus femoris) + 0.2075(vastus lateralis).
Objective Color of Fresh Hams
Historically, comparative objective color data for hams has been collected on the semimembranosus, and evidence of objective color evaluation on other ham muscles could not be found in the literature. There were no differences (P > 0.05) in objective L* values for any of the 6 muscles evaluated except the biceps femoris (Table 6 ). The biceps from RAC pigs were darker (smaller L* value; P = 0.02) than the biceps of control pigs. Even with this statistical difference, Zhu and Brewer (1999) suggested that a 2 objective L* value difference is required before consumers can visually tell a difference. In the current experiment the difference was only 0.77 units and therefore is of little practical value.
There were significant differences (P < 0.05) in a* (indication of redness where larger values indicate a redder color) in the adductor, rectus femoris, vastus lateralis, semitendinosus, and biceps femoris (Table 6) . However, the a* value of the semimembranosus from pigs in the current experiment was not different (P = 0.84) between control hams and RAC hams. Fernández-Dueñas et al. (2008) also concluded redness scores in the semimembranosus did not differ for pigs fed RAC vs. controls.
Salt-Soluble Protein Extraction of Fresh Hams
Salt-soluble protein (sarcoplasmic and myofibrillar proteins) concentration is an indication of the percentage of tissue and total protein that is available to in- teract with other proteins to make increased quality value-added products. Myofibrillar proteins are soluble in dilute salts, so as salt concentration in the extraction buffer increases, the amount of quantifiable protein should also increase. This is confirmed in Figures 1  through 4 . As expected, hams from RAC-fed pigs had less fat and more protein. So, it would be expected that hams from RAC-fed pigs had greater concentrations of salt-soluble proteins. However, this did not appear to be the case. Hams from control fed pigs had greater (P = 0.03) percentages of salt-soluble proteins in low salt concentrations than hams from RAC-fed pigs, but in industry applicable concentrations (1.5 to 3.5%), no differences (P > 0.05) were detectable when expressed as a percentage of tissue weight or as a percentage of total protein (Figures 1 and 2 ). With these results, no advantage to RAC-fed or control-fed hams can be determined in extractability of salt-soluble proteins.
Gilts had a greater percentage of protein in the ham than barrows (Figures 3 and 4) . This advantage trans- 
Processed Ham Characteristics
No differences (P = 0.77) were detected in total cholesterol between RAC hams and control hams (Table  7) . This is contrary to results published by Perkins et al. (1992) , who reported a 9% decrease in cholesterol values of fresh LM of RAC-fed pigs. Perkins et al. (1992) attributed this decrease to unpublished data, suggesting larger fiber diameter in RAC-treated pigs.
Pigs fed RAC produced hams with greater (P < 0.05) L* and smaller (P < 0.05) a* values for cured ham color (Table 7) . However, the magnitude of these differences (1.56 points for L* and 0.50 points for a*) are both very small. There were no differences (P = 0.88) in the force required to break the seam between the inside and outside muscle junction in the cured and smoked hams (Table 7) .
Green weights, which consisted of 1 inside, 1 outside, 1 knuckle, and netting, of RAC-fed pigs were 0.53 kg heavier (P < 0.0001) than green weights of control pigs (Table 8 ). The advantage of just over 0.50 kg for RAC-fed pigs over control pigs was maintained from stuffed weight and persisted throughout the process to final cooked weight (Table 8) . Stites et al. (1991) also reported an almost 0.50-kg advantage in pump weight and cooked weight of hams from RAC pigs compared with control pigs. Unlike this experiment, however, Stites et al. (1991) reported a numerical increase (P > 0.05) in ham yield. The differences between study results may be attributed to the pump level. The current experiment pumped hams to a target of 130% of green weight, but the hams from the Stites et al. (1991) experiment were only pumped to 110% of green weight. When pump uptake was controlled, cook yield was not different (P = 0.08). There were no differences detected (P = 0.33) in evaporative chill loss between RAC hams and control hams (Table 8) .
Proximate composition data of the processed hams confirmed the proximate composition of the fresh hams (RAC hams have more protein and less fat than controls in both fresh and processed hams). Percent moisture was not different (P = 0.55), percent fat was less (P < 0.0001) and percent protein was greater (P < 0.04) of hams from RAC pigs than from hams from control pigs (Table 8) . This is an expected result as the same trend in proximate composition of fresh hams (Table 3 ) was observed. Calculated PFF = [% protein/ (100 − % fat)] × 100 is an indication of ham quality, where a larger number indicates less added water. Calculated PFF value (Table 8) was not different (P = 0.13), and both hams would be classified as "ham with natural juices" (USDA, 2005) .
Conclusions
Ractopamine fed to pigs at 7.4 mg/kg for 27 d before slaughter increases ham cutting yields. Hams from pigs fed RAC are leaner and have more protein than control pigs. Ractopamine increased the ultimate pH of 6 muscles of the ham by an average of 0.05 pH units. This confirmed the hypothesis that RAC increases ultimate ham muscle pH; however, the magnitude of these differences was not sufficient enough to affect binding strengths or protein interactions of further processed hams. Hams from RAC-fed pigs took up a smaller percentage of brine and yielded less final product as a percentage of green weight than hams from controlfed pigs. However, when percent uptake was controlled, there were no differences between RAC hams and control hams. Ractopamine hams were heavier throughout all stages of production. In summary, RAC can be fed to pigs to achieve the desired growth characteristic advantages and cutting yields that have been reported by other researchers without positively or negatively affecting further processed ham characteristics. 
